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INDUCTION Of RADIOACTIVITY 

FOR ACTIVATION ANALVSIS 













O 

O 



(O > 



, A 



M U 
tel ui 

9 </) 




O 55 

2 5 



3 i 

u 2 



u 

9 

V) 



UI 



O UI 



O u» 



co 2 S 

r *1 U- UI 



e 3 E ) 8 



=s 



U4 

O 

< 

H- 

Z 

< 



UI 



< a h 
"j O ui ^ 



-NO 



UI 



O 

< 

co 



S 2 



— UI 



- z 

at I 



u = 



Y1 S 



ui 



UI ui 



1 CO h- 

d r -I Ul ^ 

g U4 o S 

CO 8 9 

ui ^ 2 2 

™ < 

2 H* 



ui 



O -j 



UI 



1 

N 



Vj 

UJ 

in 



42 



O 

ERIC 



Il-MIIM 



Mail 




RADIOACTIVE ISOTOPES 

FOR ISOTOK DILUTION ANALYSIS 



I "W j 9 f mm ***! MRPmr m n*^pgjpp! 







a. ISOTOPE MIXTURE ADDED 1 U , KT .. fHPMlfAllv MIDF 

b. SAMPLE ISOLATED FOR ANALYSIS/ MWST BE CHEM,CALLY WRE 

ID" US A EC 



ILLUSTRATIONS OF ISOTOPE APPLICATIONS 
IN BIOLOGY AND MEDICINE, RESEARCH 



RADIOACTIVE CARBON - CI4 

FOR STUDYINC FATE OF LABELED STEROIDS 



» II 1 " 













45 



o 

ERIC 
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STUDY OF IRON PHYSIOLOGY 
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2 - ABOUT I.S TIMES AMOUNT NEEDED FOR RENEWAL OF RED CELL IRON 

3 - INCREASED IN POLYCYTHEMIA, LEUKEMIA AND ANEMIA 

4 - REDUCED IN POLYCYTHEMIA BY RADIOISOTOPE THERAPY 
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ILLUSTRATIONS OF ISOTOPE APPLICATIONS 
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RADIOACTIVE IODINE - 1*131 

FOR DETERMINING BLOOD PLASMA VOLUME 




-USED WITH HEMATOCRIT DETERMINATION GIVES QUICK AND ACCURATE BLOOD VOLUME 
' PERMITS FOLLOWING RAPID CHANGES IN CIRCULATING BLOOD VOLUME 
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USES* *~ MArS RADIOACTIVITY LOCALIZED IN TISSUES 

2- LOCATES UNSUSPECTED METASTASES 

3 - REVEALS RESIDUAL TISSUE Ann OPERATION 
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CHIEF CLINICAL USES OF RADIOISOTOPES 
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FOB DETECTINC NOIMU AND BESTIICTED HOOD CIRCULATION 
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1 - GIVES PATTERN OF BLOOD FLOW 

2- PERMITS EXACT LOCATION OF ARTERIAL CONSTRICTION 

3- METHOD QUICK AND NO DISCOMFORT TO PATIENT 
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RADIOACTIVE STRONTIUM - Sr 90 

FOR TREATINC SMALL LESIONS 





'READILY ADAPTABLE TO THERAPY OF POSTOPERATIVE LESIONS 
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- INEXPENSIVE TO PRODUCE 
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2-ALLOWS SELECTION OF IRRADIATION PATTERNS 
S- ROTATION AND SHUTTER REMOTELY CONTROLLED 
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RADIOACTIVE COBALT - Co 60 

FOR INTRACAVITARY OR EXTERNAL APPLICATORS 
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LIFg EXPECTANCY EQUAL TO OR BETTER TWAN: 

LIVER EXTRACT IN TREATMENT OF PERNICIOUS ANEMIA 
INSULIN IN DIABETES TREATMENT 
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FOR DIAGNOSING AND TREATING THYROID GLAND DISORDERS 
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FOR STUDYING FOOD PRODUCTION BY PLANTS 'PHOTOSYNTHESIS 
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-RAPIDITY OF LIFE PROCESSES 
'INTERMEDIATE STEPS IN PRODUCING FOODS 
'ROLE OF CHLOROPHYLL (GREEN PIGMENT) 
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FOR STUDYINC PLANT NUTRITION 
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RADIOACTIVE COBALT - CO 60 

FOR STUDYING TRACE DEFICIENCIES IN DIET 




RADIOACTIVE CAICIUM - Co4S 

FOR STUDYING KINETIC EXCHANGE IN CLAYS 




I 'MEASURES EXCHANGE BETWEEN IONS OF SAME ELEMENT 
2 'CONFIRMS KINETIC EQUILIBRIUM 
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FOR STUDYING PHOSPHORUS UPTAKE FROM 6REEN MANURES 
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INDICATES: 

I -DETAILED PATHWAY OF TRANSLOCATED REGULATOR 

2 ' REGULATOR TRANSLOCATED TO DEVELOPING PARTS OF PLANT, PRORABUT INTACT 
3- ACCUMULATION OF REGULATOR IN MILLIONTHS OF GRAM RANGE 
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PHYSIOLOGICAL AVAILABILITY OF DIET ADDITIVES 
BIOCHEMISTRY OF MILK PRODUCTION 
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RADIOACTIVE ISOTOPES 

FOR MEASURING VAPOR PRESSURE OF METALS 





ADVANTAGES: 

I 'METHOD MORE ACCURATE THAN CHEMICAL OR PHYSICAL METHODS 
2' EXPERIMENTAL TECHNIQUES NOT DIFFICULT OR TEDIOUS 
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SEPARATED MERCURY ISOTOPE - Hg 202 

FOR NEW PRIMARY WAVE-IINCTH STANDARD 
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ON AND H0 2 OXIDIZE DISSOLVED SUBSTANCES 
H REDUCES DISSOLVED SUBSTANCES 
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THE LAURITSEH ELECTROSCOPE 




. IONS MOVE TO WIRE AND REDUCE CHARGE 
. AMOUNT OR RATE OF IONIZATION ODSERVED WITH TELESCOPE 
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.ATOM RADIATES IN ULTRAVIOLET 
. LIGHT EJECTS PHOTOELECTRON PROM CATHODE 
.ELECTRON INITIATES FURTHER CASCADES 
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THE PROPORTIONAL COUNTER 





.REDUCE SPEED OF ELECTRONS 
.REDUCE SIZE OF NEXT AVALANCHE 





. CURRENT IS MEASURE OF PARTICLES 




ACTION Of QUENCHING GAS 
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TYPES OF GEIGER-MUILER COUNTERS 
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ILLUSTRATIONS OF ISOTOPE APPLICATIONS 

IN INDUSTRY 



123 



o 




RADIOACTIVE COBALT - Co 60 

FOR LIQUID LEVEL GAGE 
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-CONTINUOUS RECORDING 
'MEASUREMENT MADE ON CLOSED SYSTEM 
'ADAPTABLE TO AUTOMATIC CONTROL 




RADIOACTIVE ISOTOPES 

FOR TRACING OIL FLOW IN PIPE LINES 






RADIOACTIVE ISOTOPES 

FOR STUDYINC SOLID DIFFUSION 
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- GIVES ACCURATE MEASURE OF RATE AND AMOUNT OF DIFFUSION 

- OUICKER AND MORE RELIABLE THAN OTHER METHODS 

- ONLY METHOD SPECIFIC ENOUGH TO MEASURE SELF-DIFFUSION 

USAEC-ID-210 




RADIOACTIVE SOURCE 

Ml IIFUCTION (BACKSCATTER1NG) THICKNESS CASE 
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I -CAN MEASURE THICKNESS OF COATING AND/OR MATERIAL 

2' MEASUREMENT MADE FROM ONE ACCESSIBLE SIDE 

3- CAN MEASURE A VARIETY OF MATERIALS WITH ONE CALIBRATION 



RADIOACTIVE COBALT - C«iO 

FOR INDICATING LIQUID HEIGHT 
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- GAGE NOT AFFECTED BY CORROSION AND TEMPERATURE 

- CAN BE OPERATED BY NON TECHNICAL PERSONNEL 

- ADAPTABLE TO AUTOMATIC RECORDING AND CONTROL OF LIQUID LEVEL 
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RADIOISOTOPES IN INDUSTRY 
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FOR TESTING 





RADIOACTIVE ISOTOMS 

FOR CONTROL OF OIL WILL ACIRIIIIO 



r 



nrr.i 



er|c 






^ ft 






i- 




- INCREASES EFFICIENCY OF OIL PRODUCTION 
' SAVES TIME AND MONEY 

- LESS HAZARDOUS THAN REMOVING PIPE 




RADIOACTIVE ISOTOPES 
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' QUANTITATIVE MEASUREMENT OP WEAR 
MEASURES EARLY PHASES OF WEAR 
' MEASURES EXTREMELY MINUTE AMOUNTS 
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RADIOACTIVE IODINE - 1131 

FOR DITICTMC LEAKS M 1ATII LINES 
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- NOT NECESSARY TO REMOVE FLOORS 

- LESS COSTLY AND MORE CONVENIENT 
SHORT HALF- LIFE — NO RESIDUAL ACTIVITY 




TEST FOR WASHING EFFICIENCY 

USING RADIOACTIVE PHOSPHORUS - P32 
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■ EFFICIENCY OF WASHING PROCEDURES FOR REMOVING BACTERIA 

- COMPARATIVE EFFICIENCIES OF VARIOUS DETERGENTS 

- AMOUNT OF CROSS CONTAMINATION 
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TEST ON COTTON DETEROENCY 

WITH 

RADIOACTIVE CALCIUM - €■ 45 




USAEC-ID25A 3' CORRELATION BETWEEN CALCIUM UPTAKE AND DETEKGENT ACTION 





RADIOACTIVE ISOTOPES 

fOI DETEIMIMNC THOROVCHNESS OF MIXINC 
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SOME USES OF FISSION PRODUCTS 







LOCATING LEAKS IN UNDEROROUND CONDUITS 

WITH 

RADIOACTIVE CARIOR — CI4 




-SIMPLE AND INEXPENSIVE 

-NO INTERRUPTION TO NORMAL SERVICE 





MEASURING THICKNESS AND DEFECTS 
OF METAL CASTINGS WITH RADIOISOTOPES 
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RADIOACTIVE IRON - Fe 59 

FOR FRICTION AND LUBRICATION STUDIES 





RADIOACTIVE SOURCE 

FOR CASINO THICKNESS 
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-RADIATION SOURCE SELECTED TO SUIT MATERIAL 
'NO CONTACT 'NO TEARING - NO MARKING MATERIAL 
'RAPID AND RELIABLE 
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MEASURING CUTTING TOOL WEAR AND LIFE 








DETECTION OF DTE MIGRATION 

WITH 

RADIOACTIVE PHOSPHORUS - P32 




CRITICAL CONCENTRATION 
OF MIGRANT "PIRATE COLOR" 
REVEALED RY GEIGER COUNTER 





CONTROL OF CATALYST FLOW RATE 
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ISOTOPES FOR RADIOGRAPHY 







MEASURING WEAR OF FIREBRICK LINING 

IISINC 

RADIOACTIVE COBALT— Cm AO 












mm 







. PERMITS NORMAL OPERATION 
. WARNS OF INCIPIENT FAILURE 




ELECTION MINTING 

WITH UMOISOTOKS 
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-TRUER TRAH PHOTOGRAPHIC PRIHT 

-LESS COMPLICATED EGVIPMEHT 

-MORE PRECISE AHD CHEAPER THAH LITHOGRAPH 



GAUGING CIGARETTE FIRMNESS 

WITH RADIOISOTOPES 




2 - SAVES TOBACCO 

3- ELIMINATES MANUAL CONTROL 
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33% EFFICIENT 

AOuua AT ZERO VOLTAGE FOR IO me SrRO 
LONG USEFUL LIFE UNOER. EXTREME CONDITIONS 
SMALL - LIGHT - INEXPENSIVE 
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TRIAL USE OF RADIOISOTOPES 
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ON HAS BEEN USED TO PRESERVE 
-KILL INSECT LARVAE IN PACKAGED 
ROl REPRODUCTION OF LIVESTOCK PESTS. 

USAeC-10- 171 A 








155 







O 

z 

s 

2 





£ 



ui 

Q 



0) 

Ul 

tf 

3 

0) 

< 

ui 

5 




<£ 

< 

5 

2 




M 










quantitative measurements when calibrated 

WITH STANDARD SAMPLES. 









PRESSURE TESTING METHOD 




.NEW SYSTEM 5/WES 25% TIME AND COST. 

•OLD SYSTEM REQUIRED TWO-MAN COMMUNICATIONS VIA 

MEAD- SET TO ‘PIN-POINT" LEAK. 
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THEREFORE, FLOW RATE IS GIVEN BY TOTAL COUNT 

GAL/SEC = CONSTANT » “A' * l/COUNTS 
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RADIOACTIVE COBALT ~ Co 60 

FOR RADIOGRAPHY TESTING 





INDUSTRIAL USE OF RADIOISOTOPES 
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P. O. Box 62 

Oak Ridge, Tennessee 37831 

Requests should indicate the specific topic of interest as 
well as the educational level and the proposed use of the 
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